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ABSTRACT : 

PURPOSE: To damp the extent of brake noise frequency as 
well as to prevent any 

offensive noise from occurring by using such a damping 
steel sheet that makes 

the amplitude of brake noise frequency at a high amplitude 
frequency band, 

being generated in space between a shoe assembly and a 
brake drum, into a small 
one . 



CONSTITUTION: A drum brake 1 is provided with a back plate 
2 being clamped to 

the body side, an anchor 3 being installed on top of this 
back plate 2 and a 

wheel cylinder unit 4, and this anchor 3 is composed of an 
anchor block 5 and a 

retainer plate 6. As for material of this back plate 2, a 



damping steel sheet 

is used in place of the conventional steel plate (SP 
material) . This damping 

steel sheet is excellent in dampability against vibration 
(for example, about 

30 times between 15°C and 60&deg,*C in a loss factor as 
compared with the SP 

material) . Owing to this steel sheet, any possible 
resonance with a 

self-excited vibration being generated in space between 
linings 10a, 10b and a 

brake drum 11 is prevented from occurring and, vibration to 
be transmitted to 

the back plate 2 can be quickly damped as well. 
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Specification 

1. Title of Invention 
Drum Brake Back Plate 

2. Claim 

A drum brake back plate that performs a braking operation by pressing a shoe 
assembly against a braking drum, which is attached to the back plate, characterized in that 
the back plate is made of a damping steel plate; the vibration property of the damping steel 
plate demonstrates a small amplitude at a high amplitude frequency band of a braking noise 
frequency generated between the shoe assembly and the brake drum. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to drum brake back plates that prevent a braking noise 
generated to the drum brake of a vehicle. 

[Prior Art] 

Drum brakes for braking vehicles conventionally produce abnormal sounds due to a 

1 



braking noise that occurs during a braking. The braking noise is not technically easily 
prevented. However, various studies and preventive measures have been proposed for the 
reason that the product values are lost as vehicles. 

For example, Japanese unexamined patent application No. S61-27324 proposes a 
structure such that an accurate vibration mode is made not to be easily formed on a braking 
member by controlling the vibration amplitude by providing an ununiform reinforcing 
member on the interior of the rim of a shoe brake. Japanese unexamined patent application 
No. S58-210980 discloses such that an abnormal sound is reduced by controlling the 
fluctuation of the friction coefficient, using a friction material with a low fluctuation of the 
friction coefficient as a lining material for a shoe assembly. 

[Problem of Prior Art to Be Addressed] 

However, neither prior art method is a conventional special medicine as a preventive 
measure and can become an essential solution. When a reinforcing material is provided to the 
rim of a braking shoe, the structure becomes complicated. 

[Measures to Solve the Problem] 

In order to solve the disadvantage, the invention is characterized in that the drum 
braking back plate is made of a damping steel plate; the amplitude in a high amplitude 
frequency band of the frequency of a brake noise that is generated between the shoe assembly 
and the brake drum of the damping steel plate is small. 
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[Effect] 

The generation of the abnormal sound due to the brake noise is caused by an 
amplifying effect due to a resonance of the member because the self excitation vibration 
generated between the shoe assembly and the brake drum is transmitted to the brake 
structural body. By controlling the resonance at the high amplitude frequency band within the 
frequency of the brake noise, the abnormal sound level due to the brake noise is significantly 
reduced. 

[Embodiment] 

The embodiment of a drum brake back plate of the invention is described based on the 
attached drawings. 

Fig.l is a front view illustrating a drum brake. Fig.2 is a schematic diagram illustrating 
a frequency measuring device. Fig.2 (A) illustrates a back plate measuring type. Fig.2 (B) 
illustrates a brake noise frequency measuring type. 

As shown in Fig.l, a drum brake 1 comprises the following components: a back plate 
2 that is fixed on the car body side; an anchor 3 provided on back plate 2; a wheel cylinder 
unit 4. Anchor 3 comprises an anchor lock 5 and a retainer plate 6. If it is a conventional back 
plate 2, a steel plate (SP) material is used. 

Single ends of a pair of arc shoe assemblies 7a and 7b are engaged with anchor 3. Wheel 
cylinder unit 4 is connected to the other ends of shoe assemblies 7a and 7b. Shoe holding units 
8 are provided to the intermediate sections of assemblies 7a and 7b, which are capable of 
moving shoe assemblies 7a and 7b by opening and contracting means. A return spring 9 is 
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attached onto the anchor side. 

With this structure, shoe assemblies 7a and 7b open against the pressure of return 
spring 9. A braking occurs due to a friction force by pressing linings 10a and 10b on the outer 
surface against the inner circumferential surface of a brake drum 11 that rotates on the 
outside. 

A self excitation vibration occurs due to a friction by linings 10a and 10b and brake 
drum 11 during the braking, which causes the brake noise. 

Accordingly, the invention, focusing on a relationship between the self excitation 
vibration and back plate 2, the frequency property generated by the self excitation vibration 
and the vibration property of back plate 2 are measured by a measuring method as shown in 
Fig.2. 

In Fig,2 (A), one end of back plate 2 is supported by a support member 21 in a 
thermostatic chamber 20. A forced vibration is generated by giving an impact on the support 
side with a hammer 22. An analysis is given by using a FFT (frequency analyzer) analyzer 24 
via a piezoelectric peak map 23 on the other end. As a result, the resonance frequency, the 
damping factor and the amplitude of back plate 2 are analyzed. 

Fig.2 (B) illustrates a measuring method for a brake noise frequency. The frequency 
generated between the lining and the brake drum during a braking performed on a rear tire 
26 that rotates on a dynamo 25 is analyzed with a FFT analyzer 28 via a swirl current pick-up 
27. 

Prior art drum brake structural body, more specifically, the braking property of back 
plate 2 when the SP material is used for back plate 2 is as shown in Fig.6. 
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Fig.6 (A) illustrates a relationship a resonance frequency (a solid line) of SP back plate 
2 and a brake noise frequency (a dashed line). The horizontal axis and the vertical axis indicate 
a frequency and an amplitude, respectively. Table (B) indicates a damping factor and an 
amplitude at the resonance frequency of SP back plate 2. 

According to the result, it is evident that a 1474.9 Hz back plate resonance frequency 
is presented, matching a peak section at 1400 to 1500 Hz of the brake noise frequency (a 
dashed line) due to a friction between the lining and the brake drum. Since this frequency at 
1474.9 Hz has a large amplitude, it is identified that it has a strong connection to the brake 
noise. 

For this reason, the embodiment of the invention is designed to reduce the brake noise 
by controlling a resonance at 1400 to 1500 Hz within the brake noise frequency band and the 
brake noise. More specifically, a.damping steel.plate is used as the material of the back plate 
inrIieu r ofthe-SP-iM 
core-between=Sl^materiak^^ 
Cj)rporation)or^a~D-^ 

These damping steel plates demonstrate excellent performance at the damping 
capability to a vibration. A comparison by a loss coefficient r\ (the coefficient that is used when 
a complex stiffness is displayed at a complex amount) used as an indication for the damping 
performance is as shown in Fig.3. 

The horizontal axis and the vertical axis of Fig.3 indicate a temperature (°C) and loss 
coefficient tj, respectively. 

As is clear in the drawing, loss coefficients rj of the CI material and the D4 material 
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indicate values 30 times higher than those of prior art SP materials at 15 to 60 °C. Both cases 
indicate r\ = 0.05 or greater. An extremely high damping factor is thus identified. 

The measuring result of a resonance frequency by using a method of Fig.2 (A) after 
forming the CI material and the D4 material as back plates are as shown in Fig.4 and Fig.5. 
Fig.4 and Fig.5 illustrate a CI back plate and a D4 back plate, respectively. As is clear based 
on these date, the CI and D4 back plates demonstrate smaller amplitudes at a 1400 to 1500 Hz 
brake noise frequency band (both have a 1 x 10" 7 or lower amplitude) or the damping factor 
at each resonance frequency is high. For these reasons, the CI and D4 back plates will not 
resonate to a self excitation vibration generated between the lining and the brake drum. The 
vibration transmitted to the back plates will be quickly attenuated. 

The^e i mbodiment«uses«ei«and»D4»materiak^^ 
&andw.iching*a-polypropyJene'sheet^ 

materials. In this case, if loss coefficient r| is 0.05 or greater when the temperature is 15 to 
60 °C and if the amplitude at a 1400 to 1500 Hz frequency band is 1 x 10 7 or lower, the back 
plates are extremely effective. 

If ti is 0.05 or lower, an effective damping effect cannot be obtained. If the amplitude 
at a 1400 to 1500 Hz is 1 x 10" 7 or greater, an effective resonance preventing effect cannot be 
achieved. 

[Advantageous Result of the Invention] 

As described above, the drum brake back plate of the invention uses the damping plate 
with a small amplitude as the vibration property at a high amplitude frequency band of the 
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brake noise frequency generated between the shoe assembly and the brake drum. Due to the 
use of the small amplitude damping plate, the brake noise frequency does not amplify more 
than the current frequency and is quickly attenuated. The unpleasant abnormal sound is 
controlled. 

Since the structure is also simple, it can be formed at a lower cost. 

4. Brief Description of the Invention 

Fig.l is a front view illustrating a drum brake. Fig.2 is a schematic diagram illustrating 
a frequency measuring device. Fig.2 (A) and Fig.2 (B) illustrate a back plate measuring type 
and a brake noise frequency measuring type, respectively. Fig.3 illustrates a damping property 
of a damping steel plate. The horizontal axis and the vertical axis indicate a temperature °C 
and loss coefficient T|, respectively. Fig.4 and Fig.5 illustrate a resonance property of a 
damping steel plate as in an embodiment. Fig.4 and Fig.5 illustrate a CI material and a D4 
material, respectively. Fig.6 illustrates a resonance property of prior art SP material (a steel 
plate). Fig.6 (A) illustrates a relationship with a brake noise frequency (a dashed line). The 
horizontal axis and the vertical axis illustrate a frequency and an amplitude, respectively. Fig.6 
(B) illustrates an amplitude damping factor of a resonance frequency. 

In the drawings, reference number 1 refers to a drum brake; 2 to a back plate; 7a and 
7b to shoe assemblies; 10a and 10b to linings; 11 to a brake drum. 
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